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An injection. comprising a 2-{<2-pyridyUmcthvisuirinyl|-benzimidazole' compound or a salt" thereof having antiulcer activity j 
and an aqueous solvent added with no nonaqueous solvent, wherein (he pH of the injection is not less than 9.5 and not more than i 
I 1.5, and an.injection kit comprising the following (a) and (b). wherein (a) and (b) are adjusted .such that the pH upon dissolution • 
of (a) in (b) is 9.5 - I 1.5": (a): a lyophilized product of an' alkaline aqueous solution of a 2-|(2-pyridyl )methylsulfinyl|benzimida- I 
zole compound or salt thereof having antiulcer activity; (b) : an aqueous solvent added with no nonaqueous solvent. The i njectton 
of the present invention is void of the necessity to lower pH so as to prevent hemolysis and local irritation, and to add a nonaque- 
ous solvent to an aqueous solvent for dissolution so as to prevent concomitant degradation of dissolution property. Accordingly, 
the injection of the present invention can secure .'solubility sufficient for forrhulation. into preparation and safety for the human 
bodv. 



! * i 

u 



>1 

t 



BEST AVAILABLE COPV 



! 




SPECIFICATION 

INJECTION AND INJECTION KIT CONTAINING OMEPRAZOLE AND ITS ANALOGS 

[TECHNICAL FIELD] 
The present Invention relates to an Injection of 2-[(2- 
pyrldyl Jmethyl sul f 1nyl ]benz1m1dazole compound or a salt thereof 
having antiulcer activity, particularly sodium salt of 
omeprazole and to an injection kit thereof, which are used 1n ^ 
cl 1n1cal fields. 

[BACKGROUND ART] 
The 2-[ (2-pyr Idyl )methy 1 sul f 1nyl ]benz 1m Idazol e compounds 
such as omeprazole or lansoprazole are potent antiulcer agents, 
and are used as pharmaceutical compositions for oral admini- 
stration. Further, the Injections thereof have recently 
deve 1 oped. 

As an injection of omeprazole, there has been known an 

injection prepared by dissolving sodium salt of omeprazole in % 

( J 

sterilized water, filtering and lyophlllzing the solution to 
give a lyophlllzed product, and then dissolving the lyophilized 
product 1n a mixture of polyethylene glycol 400 for Injection, 
sodium d ihydrogenphosphate and sterilized water (Japanese Patent 
Unexamined Publication No. 167587/1984). 

Also, an Injection prepared by dissolving a lyophlllzed 
product of an alkaline aqueous solution of a 2-[ ( 2-pyr Idyl ) - 
me thy 1 sul f iny 1 ]benz Imidazol e compound having antiulcer activity 
such as lansoprazole in a mixture of (a) add, and (b) at least 
one of ethanol, propylene glycol and polyethylene glycol 

i 

i 

i 
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(Japanese Patent Unexamined Publication No. !,«»/....>• 

,„ genera,, the pH of Injection 1s preferably about . 
■„■„ a PH above 9 has a probabHU, of causing hemoiyslsand 

local irritation. 

',„ the case of the 2-t (2-p,r1d,l )..«.,! so! f 1n,Ub.nx- 
, miaaz o,e compound or a salt which .a, be hereinafter referred 
to as .benzi.ld.zole compound or ,.,t thereof represented b» 

• it shows a. solubility of the level 

sodium salt of omepazole. it snows. 

permitting formulation Into preparation, ,n water in an .UeUne 
range of pH 9.5 or above, whereas ,t shows extremely ,o. 

,,»r at a pH of not more then 9, thus rendering 
solubility in water at a pn 

formulation into preparation very difficult. 

WMie the benz1.1d.zo,e compound or ..It thereof Is stable 

ooses a problem in that Its stability 
(n the alxallne range. 1t poses a pro 

decreases with the lowering pHs. 

for this reason. U has-been employed In convention.! 
1nJect ions of benzimidazoVe compound or salt thereof such as 
' sodiums,.. Of omeprazole to add an add such as hydrochloric 

. w ,„h,tp to the solution to keep the 
ac1d or sodium d 1 h y drog enphospha te to 

pH from neutral to weak basic, and to further add a nona.ueous 
solV ent such as pol yethyl ene 9 1 ycol . ethanol or propylene glycol 

nht.in a certain level of solubility In such pH 
in order to obtain a cerua 

* 

^^t. these injections pose prohiems of .oca. 1rr.tat.on and 
hemolysl5 caused by the nonaqueous solvent added to the 
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lution for dissolution. 
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Accordingly, an object of the invention is to provide an 
injection of benz i m i da zo 1 e compound or salt thereof, 
particularly sodium salt of omeprazole causing less. side- 
effects such as hemolysis, and less local irritation, which 

permits easy formulation. 

[DISCLOSURE OF THE INVENTION] 
As a result of the Intensive study conducted by the 
inventors with the aim of achieving the aforementioned object, 
it has now been found that a product obtained by lyophilizing an 
alkaline aqueous solution of benz i m 1 da zo 1 e compound or salt 
thereof, and dissolving same 1n an aqueous solvent added with 
no nonaqueous solvent scarcely shows hemolytic property and 
local irritation, notwithstanding the high pH of from 9.5 to 

11.5. 

Accordingly, the present invention is: 

(1) an injection comprising a 2- [ ( 2 - pyr 1 dy 1 ) me th y 1 su 1 f i ny 1 ] - 
benz imldazol e compound or a salt thereof having antiulcer { 
activity and an aqueous solvent added with no nonaqueous 
solvent, which has a pH of not less than 9.5 and not more than 

11.5. 

(2) an injection kit comprising the following (a) and (b), 
wherein (a) and (b) are adjusted such that the pH upon 
dissolution of (a) in (b) is not less than 9.5 and not more than 

11.5; 

(a) : a lyophilized product of an alkaline aqueous solution of a 
2- [ ( 2-pyr 1dy 1 )me thyl su 1 f inyl ]benz imi dazo 1 e compound or a salt 
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thereof having antiulcer activity 

(b) : an aqueous solvent added with no nonaqueous solvent. 

The 2-[(2-pyr1dyl )methyl sul f inyl ]benz im Idazol e compounds 
having antiulcer activity which are the element constituting the 
present invention include, for example/the compounds described 
in Japanese Patent Unexamined Publication No. 62275/1977. 
Japanese Patent Unexamined Publication No. 1417/1979. Japanese 
Patent Unexamined Publication No. 53406/ 1982 . Japanese Patent 
unexamined Publ 1 ca 1 1 on No. 1 35881 / 1983 . Japanese Patent 
Unexamined Pub 1 lea tl on No .. 192880/ 1983 . Japanese Patent 
Unexamined Publication No. 181277/1984 or Japanese Patent 
Unexamined Publication No. 50978/1986. and omeprazole [chemical 
■ name: 2 - [ 2 - ( 3 . 5 -d 1 me t hy 1 -4-me t hoxy ) - py r 1 dy 1 m e th y 1 s u 1 f 1 ny 1 ] - ( 5 - 

> - ... 

methoxy)benzim1dazole] and lansoprazole [chemical name: 2- {2- 
.[(3.methyl-4-(2.2.2^tr1fluoroethoxy)]-pyr1dylmethylsulf inyl} - 

. benz1m1dazole] are exemplified. 

As the salts of said benz Imidazol e compounds, for example. 
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salts of alkaline metal such as sodium salt or potassium salt or | 
-sa.lts of alkal ine, earth metal such as calcium salt or magnesium #| 



salt. 
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in view of .the solubility, it is preferable for the present 



invention to use the salt of ben z 1 m 1 da z o 1 e compound. 
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The. injection of the present invention has a pH of not less|g 



* k * « ii <; nrpfprabl y not less than 10 
than 9:5 and not. more than 11.5, prereraoiy 



and not more than 11- 



Where the pH is less than 9.5. the 



oenzimidazole compound or salt thereof does not sufficiently 
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i . an t »nri shows poor stability, while 
dissolve 1n an aqueous solvent and snows P « 

where 1t 1s more than U.S. hemolytic property and local 

Irritation become prominent. 

According to the present Invention, an Injection of the 
benzimldazole compound or salt thereof can be prepared by 
dissolving the benzimldazole compound or salt thereof in water 
for injection, etc. along with a strong alkaline compound such 
as sodium hydroxide, potassium hydroxide, sodium carbonate or 
L-arginine. to give an alkaline aqueous solution having a P H 
adjusted to not less than 10.5 and not more than 12.5. 
preferably not less than 11 and not more than 12. The alkaline 
aqueous solution may contain mannitol . glycine, sorbitol, 
inositol, etc. on demand for better forming of a lyophilized 
product. 

The benzimldazole compound is contained in said alkaline 
aqu eous solution in a proportion of 1-50 mg/ml . preferably 5-40 

mg/ml on a free compound basis. 

Then, this alkaline aqueous solution is filtered for 
sterilization, and charged in a vial by 0.5-10 ml. After 
nitrogen gas displacement to be conducted as necessary, the 
solution is lyophilized by a method known per se. The 
lyophilized product thus obtained is the (a): a lyophilized 
prod uct of an alkaline aqueous solution of the 2-[ ( 2-pyr idy 1 ) - 
m ethylsulfinyl]benzimidazole co-pounds or salt thereof having 
antiulcer activity to be contained in the injection kit of the 
present invent ion. 
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When in use, the Injection of the present invention can be 
produced by dissolving the 1 yoph 1 1 1 zed product thus obtained In 
an aqueous solvent added with no nonaqueous solvent, such as 
physiological saline, aqueous solution of 5% glucose, or 
distilled water for Injection. Said aqueous solvent corresponds 
to the (b) : an. aqueous solvent added with no nonaqueous 
solvent to be contained in the Injection kit of the present 

* * • 

invention. 

The injection of the present invention can be used, for 
example,. in the form of drip Infusion. Intravenous injection, 
intramuscular injection, subcutaneous Injection. 

The concentration of ben z 1m 1dazo 1 e compound in the 
injection of the present invention may vary depending upon the 
administration route, and genera 11 y . ranges 1n a proportion of 

i 

0.05-10 mg/ml. preferably 0.1-5 mg/ml on a free compound basis. 

• * ■ 

» ■ * 

The benzimidazole- compound in the injection of the. present 
invention is administered to an adult at 10-100 mg per day on a 
free compound basis 1n a single to three times divided doses, 
depending upon, for example, the symptoms of the .patients. 

[BEST MODE FOR CARRYING OUT OF THE INVENTION] 



Experimental Example 1 



Test preparation 



1. Preparation obtained in Example 1 to be mentioned later 

Test method 

1 . Hemol y s i s. t es t 

* * 

Hemolysis was evaluated by Akaishi method using whole blood 
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of rabbit. The result 1s given in Table 1. 

2. Local irritation test 

Local irritation was evaluated by the comparison of 
necrotic muscular tissue area at the Injection site in 3 
rabbits at 2 days after the administration of 1 ml of the test 
preparation by Intramuscular injection, with that in the 
rabbits administered with 1 ml of physiological saline or 1 ml 
of a 1.7% acetic acid solution, respectively by intramuscular 



injection 



The results are summa 



ri zed in Table 2 



Test resul ts 



Table 1 



Test preparation 


pH 


Hemol y s i s 


Ex. 1 


10. 5 


not 
observed 



Table 2 



Test preparation 



Ex. 1 



1 . 7X acetic acid 
solution (positive 
comparison solution) 



physiological 
saline (negative 
comparison solution) 



pH 



10. 5 



Necrotic area (mm 2 ) 



63 



398 



31 



/ 
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(average of 3 rabbits) 

The preparation of the present invention is desirable as an 
injection, since It does not. cause hemolysis at all despite the 

high pH; and causes 1 ess . 1 ocal 1 rr Itat 1on . 

Example 1 

IN Sodium hydroxide (2.3 ml) 1s added to 21.3 g of sodium 
salt of omeprazole (20 g.as omeprazole), and water for 
injection is added thereto to adjust the P H to 11.5 and the 

total amount to 1 kg. 

After filtration for s t er i 1 i z a t i on , th i s alkaline aqueous 
solution is charged in 10 ml vials by 2 g. A rubber plug is 
half driven In. and n 1 trogen. d.i spl acement is performed. 
Lyo P h1l1zat1on by ^conventional method and dissolution of the 
lyophilized product, obtained in 10 ml of physiological sal 1ne 
give an omeprazole Injection [4 mg (free compound ) /. 1] . 

. . . [ INDUSTRIAL 
The injection of the.present invention is void of the 
necessity to lower pH so as to. prevent hemolysis and local 
irritation. . and to add a. nonaqueous so 1 vent such as polyethylene 
glycol to an aqueous solvent for dissolution so as ; to prevent 
concomitant degradation of, dissolution property. As a result, 
irritation and hemolysis caused by the nonaqueous solvent can be 
avoided. Accordingly, the . injection of the present invention 
can secure solubility sufficient for formulation .into 
preparation and safety for the human body. 
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CLAIMS 

1. An injection comprising a 2 - [ ( 2 - py r i dy 1 ) me thy 1 s u 1 f i ny 1 ] - 
benz im idazol e compound or a salt thereof having antiulcer 
activity and an aqueous solvent added with no nonaqueous 
solvent, wherein the pH of the injection is not less than 9.5 
and not more than 11.5. 

2. The Injection of Claim 1, prepared by dissolving a 
lyophilized product of an alkaline aqueous solution of the 2 - 
[ ( 2-py r i dy 1 ) me thy 1 su 1 f i ny 1 ] benz i m i da zo 1 e compound or a salt 
thereof having antiulcer activity in the aqueous solvent added 
with no nonaqueous solvent. 

3. An injection kit comprising the following (a) and (b), 
wherein (a) and (b) are adjusted such that the pH upon 
dissolution of (a) in (b) is not less than 9. 5 and not more than 
11.5; 

(a) : a lyophilized product of an alkaline aqueous solution of a 
2 - [ ( 2 -py r i dy 1 ) me th y 1 s u 1 f i ny 1 ] b en z i m i da zo 1 e compound or a salt 
thereof having antiulcer activity 

(b) : an aqueous solvent added with no nonaqueous solvent. 

4. The injection of Claim 1 or 2, wherein the 2-[(2- 

py r i dy 1 ) me th y 1 s u 1 f 1 ny 1 ] ben z i m i da z o 1 e compound or a salt thereof 
is sodium salt of omeprazole. 

5. The injection kit of Claim 3, wherein the 2 - [ ( 2 - py r i dy 1 ) - 
me thy ) s u 1 f i ny 1 ] ben z i m 1 da zo 1 e compound or the salt thereof is 
sodium salt of omeprazole. 
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